INTRODUCTION
Plasmablastic lymphoma (PBL) is a highly invasive and rare form of diffuse large B-cell lymphoma (DLBCL) that most often occurs in the mouths of human immunodeficiency virus (HIV)-positive patients. (1, 2) The World Health Organization (WHO) classifies PBL into the same subtype as HIV-related non-Hodgkin lymphoma (NHL). (3) PBL is characterised by the presence of B lymphocytes that are terminally differentiated and have a unique immunophenotype, with expressions of VS38c, CD38, MUM1 (multiple myeloma oncogene 1) and CD138, but minimal or no expressions of CD45, CD20, CD79a and PAX5. (2) The diagnosis and treatment are challenging and the prognosis is often poor. (1, 2) We herein report the diagnosis of a patient with PBL, who had a large breast mass and multiple organ involvement. She was rapidly and successfully treated with chemotherapy. We also compare our case with similar reports from the literature.
CASE REPORT
In April 2012, a 50-year-old woman was admitted to our hospital due to a large mass beside the right breast and fever with no obvious cause for the last two weeks (highest temperature > 39ºC). Physical examination indicated a firm mass (about 10 cm × 8 cm × 6 cm) in the upper inner quadrant of the right breast and multiple bilateral swollen lymph nodes in the neck, armpits, and groin, the largest of which was about 2 cm × 3 cm. The breast mass was firm and fixed with no obvious fluctuation, and the surface was red, swollen, and congested with signs of ulceration. Bone marrow puncture indicated an increased proportion of promyelocytes and myelocytes, and hyperplasia of early-stage cells in the myeloid system. Flow cytometry indicated no abnormal cell subsets, and a test for the PML/ RARα fusion gene was negative. The results from chest computed tomography (CT) were suggestive of a lung infection. After admission, the patient experienced persistent fever and progressive exhaustion. Table I shows the laboratory results. The patient's haematology and liver function tests were abnormal, and the levels of ultrasensitive C-reactive protein and ferritin were high. The test for the Epstein-Barr virus (EBV) indicated the presence of EBV viralcapsid antigen, EBV nuclear antigen, and EBV-encoded small RNAs (EBERs). The results from the complement, rheumatoid series, and auto-antibody tests were normal, and the hepatitis B and HIV tests were negative.
Imaging by CT and positron emission tomography (PET) indicated a soft tissue lesion in the lower inner quadrant of the right breast, with a maximum standard uptake value (SUV) of 3.5-5.1 and a mean SUV of 2.9-3.6 ( Fig. 1) . Mucosal, thickened lesions of the nasopharyngeal top wall were present. Multiple lymph nodes were found around the right parotid gland and lateral to the right triceps; the nodes were found bilaterally in these regions: the neck muscle gaps; under the jaws; at the root of the neck; the supraclavicular and infraclavicular areas; the axilla; at the hila of the lungs; around the iliac artery at the level of lumbar vertebrae 5-coccyx; the iliac fossa; and the groin area. The lymph nodes were also present in the mediastinum, the right ABSTRACT We herein report the case of a 50-year-old woman who presented with persistent fever and a large mass in her right breast. Haematology, liver function, and other blood test results were abnormal. Computed tomography and positron emission tomography indicated that the lesion had spread to multiple organs. Immunohistochemical staining confirmed that the patient had plasmablastic lymphoma, an invasive and rare form of diffuse large B-cell lymphoma, and an underlying infection by the Epstein-Barr virus. After three rounds of CHOPE chemotherapy, followed by hyperCVAD and ESHAP, the patient achieved rapid and complete remission. This case is unusual in that the patient presented with a large breast mass and her recovery was extremely rapid. third rib-sternum gap, the hilar area of the liver, the head of the pancreas-duodenum gap, and around the abdominal aorta at the level of lumbar vertebrae 1-4. PET indicated an increased glucose metabolism in all of the aforementioned locations. These results are indicative of malignant lesions, with a high probability of lymphoma. There were several nodular and flaky isodense lesions in the liver and spleen, and nodular isodense lesions in the cortex at the lower pole of the left kidney. These lesions also had increased glucose metabolism based on PET, so we considered them as malignant with a high probability of lymphoma invasion. The spine, bilateral scapula, sternum, multiple bilateral ribs, pelvis, and bone marrow area at the proximal end of the limb bones had symmetrical and homogenously increased glucose metabolism, suggesting reactive changes.
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Biopsy of the right breast tissue followed by immunostaining indicated proliferation of lymphoid tissue in the fibrous tissue and diffuse infiltration of lymphocytes and plasma cells (Fig. 2) . There was no bone marrow involvement. Immunohistochemical results showed that cells were negative for CD20 and PAX5, but positive for CD79a, CD138, CD38, MUM1, Ki-67 (80%) and EBER (Fig. 2) . Additional results indicated the presence of these cells: nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) The patient was initially given a broad-spectrum combination of anti-infective therapy, high-dose gamma globulin, and glucocorticoid therapy. However, her body temperature, haemogram, and the size of the breast lump did not change significantly. After the diagnosis of PBL, three courses of chemotherapy using the standard 21-day CHOPE (cyclophosphamide + doxorubicin hydrochloride [hydroxydaunorubicin], vincristine sulfate [Oncovin], prednisone, and etoposidephosphate) regimen with SULPERAZON ® 2 g tid and intravenous vancomycin 0.5 g tid were administered. On Day 1 after initiation of chemotherapy, the patient's body temperature returned to normal and the breast mass and superficial lymph nodes were significantly smaller. The haemogram returned to normal a few days later. The patient was given two further cycles consisting of hyperCVAD (cyclophosphamide, mesna, vincristine, adriamycin) and then ESHAP (etoposide, cisplatin, methyprednisolone, cytarabine). After 28 days, another round of CHOPE, hyperCVAD, and ESHAP were given. The rationale for switching regimens was to prevent development of drug resistance, because the patient was at high risk and her NHL subtype was indicative of poor prognosis.
Chest CT performed in February 2013 indicated a 1 mm × 1 mm lesion, with mild bilateral pleural effusion but no enlarged hilar or mediastinal lymph nodes. As of October 2013, the patient still had lesions, but there was no disease progression and the patient was otherwise healthy with no signs of recurrence. Abdominal ultrasonography indicated reduced density of nodular, flaky lesions in the liver and spleen with no enlarged lymph nodes. The patient could not afford a follow-up PET or CT examination. Although the use of CHOPE regimen for treatment of PBL is unremarkable in itself, this case is unusual because the patient presented with a large breast mass and her recovery was extremely rapid. 
C a s e R e p o r t
e196 DISCUSSION PBL is a rare lymphoma that was first described by Delecluse et al in 1997.
(1) The 2008 WHO classification considers PBL as an independent disease that is a subtype of DLBCL.
(3) PBL has a high incidence in HIV-positive patients and is more common in men.
(2) PBL also seems to be more common in patients who have weakened immune systems due to infection by EBV or human herpes virus 8. Castillo et al, (4) who described the greatest number of PBL cases (n = 228), reported that 69% of patients (mean age = 39 years) were HIV-positive, and that most HIV-negative patients (mean age = 58 years) were EBV-positive. EBV infection can be confirmed by the measurement of EBER. Our female patient was HIV-negative but EBER-positive, supporting the hypothesis that viral infection has a role in the pathogenesis of PBL.
PBL lesions are most common in the mouths and gastrointestinal tracts of HIV-positive patients. Extranodal lymphoid organs, the central nervous system, peripheral lymph nodes, paranasal sinuses, mediastinum, lung, liver, and bone marrow may also be involved. (2) There have been recent reports of PBL in HIVnegative patients in whom the lesions mostly occurred in the extranodal tissues, including the skin, soft tissue, maxillary sinus, and gastrointestinal tract. There has been only one previous report of a simple breast PBL lesion. (7) The initial symptoms in our patient were a large breast lump and fever, and these were followed by clinical manifestations of multiple organ involvement including the nasopharynx, systemic multiple lymph nodes, liver, and spleen. Our patient was HIV-negative and classified as stage IV type B + H + D PBL. (8) This is the first reported case of PBL in which the initial symptom was a large breast lump and the patient had multiple organ involvement.
The PBL cells in our patient were atypical medium and large lymphocytes that had round, oval, or irregular shaped nuclei with one or more clear nucleoli. The chromatin appeared to be normal, and the cells had a moderate or abundant amount of cytoplasm, with no evidence of a 'starry' appearance. Immunophenotyping is critical for the diagnosis of PBL. (2) Tumour cells from our patient had the morphology of plasma cells and immunochemical properties consistent with PBL (Fig. 2) .
PBL is highly malignant and invasive, associated with poor prognosis, and has low sensitivity to chemotherapy. There is currently no standard chemotherapy protocol, and most regimens are based on the CHOP regimen. A recent international multicentre analysis of HIV-positive cases with PBL showed that intense chemotherapy did not extend survival time; the rate of complete remission (CR) was 66% and the median overall survival was 11 months. (9) A recent single-centre study of nine HIV-negative PBL patients who received chemotherapy (CHOP or hyperCVAD) reported that seven patients achieved CR and one patient achieved partial remission. (10) In addition, four of these patients underwent autologous peripheral blood haematopoietic stem cell transplantation during the first CR. Seven patients were alive at the follow-up (median = 23.9 months). (10) Although only a small number of PBL cases have been examined, PBL seems to have a high degree of malignancy and associated with a poor prognosis relative to NHLs.
Our patient underwent four courses of chemotherapy using the CHOPE regimen, and at 18 months after presentation, she had fully recovered from PBL, although recurrence is still possible. The patient's tumour cells tested positive for nuclear expression of NF-κB, suggesting that a protocol using bortezomib, a novel proteasome inhibitor, may be effective. A recent report indicated that bortezomib alone was successful in the treatment of an HIV-positive patient with PBL. (11) In view of our past experience treating refractory mantle cell lymphoma with PAD (bortezomib + doxorubicin + dexamethasone), (12) we plan to consider the use of PAD regimen for future treatment of PBL. There are currently no standard prognostic indicators of PBL. However, a recent report suggested that quantitation of the EBV DNA may be useful for assessment of the response to treatment. (13) Accordingly, we suggest quantitative detection of EBV to be performed in clinical practice and that new drug regimens, such as PAD, should be actively tested in order to improve the prognosis of patients diagnosed with PBL.
